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Surfacescanbedefinedessentiallyin two differentwaysfor modelingobjectsin variousapplicationareas(graph-
ics, finite elementcomputation,etc). The first way consistsin defininga setof conformalparametricpatches,
this approachbeingusedin mostCAD modelers.Thesecondway consistsin definingthesurfaceusinga mesh
reconstructionmethodfrom a setof pointsbelongingto thesurface,aswell asvolumetricdata. Our paperwill
focuson the first case,wherea complex objectcancontaina large numberof patches.By definition, a patch
dependentmesherpreservesthe contoursof eachpatch. Within the context of finite elementcomputation,it is
moreconvenientto reducethe numberof meshelementsandto improve their shapequality, while preserving
the geometryof the object. Meshsimplificationmethodsallow us to respondto the above requests.Thereare
generallybasedontheoptimizationof geometriccriteria[1]. Let usrecallthatameshof asurfacewhoseelement
verticesbelongto thesurfaceis geometricallysuitableif all meshelementsarecloseto thesurfaceandif thesup-
portingplaneof eachmeshelementis closeto tangentplanesof thecorrespondingsurface.Thefirst (proximity)
guarantiesthat themeshis anaccurateapproximationof thesurface. Thesecond(smoothness)ensuresthat the
surfaceis G1-continuous.An optimal surfacemeshis a geometricmeshwhoseelementsareregular or almost
equilateral(which is anessentialrequestfor mostapplications).

We presenta meshsimplificationmethodbasedon theHausdorff distance,in theparticularcontext of composite
parametricsurfacemeshes.It consists,first, in definingaglobaltoleranceenvelopearoundthesurfaceanda local
toleranceconecentredat eachvertex of the referencemeshof the surface,thenin eliminatingthe edgesof the
referencemeshif the resultingelementsbelongto the toleranceareas. In fact, theseareasallow us to ensure
respectively the proximity andthe smoothnessproperties.The simplified meshcanbe optimizedaccordingto
the elementshapequality using edgeswappingand point relocationprocedures.Again, theseoperationsare
appliedif the geometryis preserved. Given a patchdependentmeshof a compositeparametricsurface,this
methodis appliedto eachinterfaceedge(connectingverticesbetweentwo differentpatcheswhich areglobally
G1-continuous).Indeed,theseedgesareconstrainedby thepatch-dependentmesherandcanviolatethesizemesh
specification. To identify theseedgesfrom the sole dataof the mesh,the normalsat verticesmust be given.
Severalexamplesshow therelevancy of themethod.
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